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BOOK NOTES

Fred Pearce, When the Rivers Run Dry: Water - The Defining Crisis of
the Twenty-First Century, Beacon Press, Boston, MA (2006); 324 pp;
$26.95; ISBN 0-8070-8572-3, hard cover.
Wen the Rivers Run Dry: Water - The Defining Crisis of the Twenty-First
Century tells the story of the dire state of the world's rivers and the
growing world water crisis. Fred Pearce, an author who has written
about water-related issues for over twenty years, traveled to more than
thirty countries researching and examining the current state of vital
water sources across the globe. His vast insight combines scientific,
economic, and historic perspectives to examine the present state of the
world's most important water sources. Pearce divides the book into ten
sections, each with appropriate subchapters, with every section building on the last.
Pearce intends this book to act as a journey of discovery on the
world's rivers. He aims to explore the evolution of the current water
crisis, where the water is going, and what happens when rivers run dry.
The book, however, is not only about rivers. It also examines how the
world uses its water and how the population can restore rivers and other water sources to ensure a long and healthy hydrological future.
The first section, Wen the Rivers Run Dry . . . The Crops Fail, examines the amount of water humans use in any given day, discusses the
perverse nature of the water cycle, and assesses the dangers of salt poisoning caused by over-irrigation. Pearce introduces the reader to what
economists call "virtual water." This term conceptualizes the water
involved in the growing and manufacturing of agricultural products
traded around the world. For example, in a given day, one may wear a
t-shirt made of cotton from Pakistan, eat rice from China, and drink
coffee from Central America. He discusses the global trade in virtual
water, emphasizing that the population is unaware that every day it is
appropriating water from rivers in far away lands. Pearce analyzes the
water cycle and explains that current water management techniques
attempt to control the water cycle to allow water availability anywhere
at anytime. He notes the ironic nature of the water on this planet, remarking how the largest aquifers are located under deserts with no
chance of refilling and how the greatest rivers lie in some of the most
uninhabitable areas of the globe. Pearce also covers salt poisoning of
crops caused by over-irrigation in Pakistan, a phenomenon that threatens to destroy the same region that once prospered from exploiting
the Indus River.
The second section, Wen the Rivers Run Dry... We Mine our Children's Water, discusses how the world is pumping water from underground sources at an uncontrolled and reckless pace. As the rivers
begin to fail, underground sources provide nearly a third of the world's
water. Pearce scrutinizes the "green revolution" which was largely built
on irrigation. He notes that while the population has doubled in plac-
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es like India, the fear of starvation and famine has subsided in large
part due to abundant supplies of irrigation water. Unregulated use of
groundwater in many third-world countries allows farmers to plunder
groundwater resources faster than the rains can replenish them. This
is creating a "water farming" boom in many countries that is part of a
greater "tragedy of the commons." This section also scrutinizes the
mass poisoning occurring in India and Bangladesh due to high
amounts of fluoride and arsenic in tube wells. Locals drilled these
wells on the premise that, despite polluted surface water, the groundwater was clean. Millions of local farmers across the impoverished
world are pumping the water from beneath their fields. Pearce notes
that this revolution is due to the failure of government-built irrigation
systems, as well as advances in technology that allow local farmers to
drill far deeper into the earth. Accordingly, water tables are plunging
and water projects like Colonel Qaddafi's Great Manmade River in
Libya are contributing to this unsustainable groundwater revolution.
When the Rivers Run Dry... The Wet PlacesDie, Pearce's third section,
criticizes the current trend of attempting to tame the wetlands. Drainage and irrigation canals, dykes, dams, dredges, solid waste, rice patties, and shrimp farms are destroying wetlands. Next to rainforests,
wetlands contain the most productive ecosystems on Earth. Drainage
canals, shipping canals, and upriver dams are destroying, respectively,
the Sudd in southern Sudan, the Pamanal in the heart of South America, and the Okavango in southern Africa. Pearce also explores the disappearing Hamoun wetland between Pakistan and Iran, and the drying
floodplains in northern Nigeria. These atrocities are a direct result of
government funded hydroelectrical and irrigation projects upstream,
which Pearce contributes to short-term private gains succeeding over
long-term common gains. Pearce concludes this topic with a discussion of the Mekong in Southeast Asia. The Mekong is the least modified of all major rivers on the planet, and the people who live around
this river possibly value it more than any other river on earth. However, as societies in Southeastern Asia urbanize, it will be a battle between
engineers and fisherman, factories and fisheries, and, ultimately, wetlands and dams.
The fourth section, When the Rivers Run Dry... Floods may not be Far
Behind, describes the current state of the Yellow River in northern China. Pearce notes that floods and droughts have always coincided in
China and that every year of low flows increases the chance of a future
lethal flood. Further, he postulates that modem engineering has only
exacerbated this problem by desiccating the river through massive irrigation. Dubbed the "hanging river," the Yellow River is, in many places, elevated high above the floodplain as increasing deposits of silt remain in the river bed. The dykes on the river are raised ever higher to
keep the river within its banks. The consequences of containing the
river become greater with time and disaster looms. As Pearce posits, it

Issue I

BOOK NOTES

is only a matter of time before there is a breakdown of the dykes and a
breakout of the river. Pearce observes that drought partially caused
the crisis on the Yellow River and remarks that many rivers around the
world have seen similar declines in moisture. There is more water than
ever in some places, while other parts of the globe are experiencing
droughts of epic proportions. Pearce perceives this uncertainty of river
flows and the human need for secure water resources as a major crisis
of the next century.
The fifth section, When the Rivers Run Dry... Engineers Pour Concrete,
discusses modem water engineering projects and their effect on the
rivers they dam. The world once considered large dams to be symbols
of modernism, economic development, and mankind's control over
nature. However, Pearce notes that currently most environmentalists
view large dams as engines of environmental destruction. Large dam
projects have devolved from modem wonders of the world to engineering follies. Dams often do not deliver "as advertised" and frequently
cause, rather than prevent, the floods that they are designed and
created to stop. He explains that the needs of irrigation and drinking
water require a full reservoir, yet flood protection requires an empty
reservoir. Hence, although inept dam management and inadequate
spillways may also cause floods, Pearce comments that floods are often
due to this contradictory hydrological requirement that the population
places on dams. Pearce notes that the massive reservoirs that lie behind many of the world's dams are losing large quantities of water to
evaporation. Furthermore, reservoirs alter the decomposition of a significant amount of the world's vegetation. The vegetation that is under the newly flooded reservoir, he explains, creates large amounts of
methane gas and contributes substantially to global warming.
The sixth section, When the Rivers Run Dry... Men Go to War Over
Water, highlights two pressing conflicts. The first is the continuing
conflict between Israel and Palestine. In the midst of this religious
conflict, there is a constant struggle to control the water in this arid
region. Israel controls a majority of the water and the new security
fence between the two states could not be more hydrologically divisive,
as it cuts off many Palestinian villagers from their water resources in
the hills of the West Bank. Additionally, Pearce asserts that water may
have been a motivating factor in 1967's Six-Day War between Israel and
its Arab neighbors. The second conflict Pearce mentions is the constant struggle between India and Pakistan in the Kashmir region of
India. The geography dictates that India always has the option to impede one of Pakistan's most important sources of water, the Chenab
River. India plans on damming the Chenab, but claims that it will not
divert water away from the river, and will only channel its water downstream through turbines to create electricity. Pakistan is concerned
that if a future conflict arises between the two nations, India will sever
this crucial water supply. Pearce observes that many countries share
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the big rivers in their respective regions. He also notes that tensions
are often high over a potential water war, as in Pakistan, because a
downstream nation is essentially at the mercy of an upstream nation.
When the Rivers Run Dry . . . Civilizations Fall, the seventh section,

discusses how the manipulation of rivers can create civilizations, but
can also lead to their demise. Many civilizations are "hydraulic civilizations" that are organized around the need to manage water. Civilizations built on intensive water use are often at the mercy of climate
change or are susceptible to the overuse of water, such as the salting of
fields from over-irrigation. Conversely, civilizations built on less intense and more modest uses of water can be more flexible in the face
of change and are more sustainable. Pearce features two examples of
possible hydrological breakdown in our modern cities. He first discusses the diminishing flows on the Colorado River and the population
boom in the West. He then examines the disappearance of the Aral
Sea in Central Asia. As farming in these arid areas has caused a multitude of irreversible problems, both cases offer vivid examples of the
devastation caused by the overuse of water.
The eighth section, When the Rivers Run Dry... We Go Looking for

New Water, explores the concept of "bringing water to the people" and
the notion that "water flows uphill to money." Pearce scrutinizes how
many of the world's largest water projects are intended to run against
the flow of nature. He also notes that the urge is spreading to build
big projects that allow a nation to take water to the people. China,
India, Spain, Greece, Russia, the United States, and the Congo, to
name a few, are all planning large projects that run against the flow of
nature. Pearce cautions against these actions and recommends that
countries try to solve water problems by creating solutions that go with,
rather than against, the flow of nature. Pearce notes that one man's
waste is another man's source of water. As an example, he mentions
that farmers in India often irrigate their crops with contaminated water. While irrigating with sewage is not shocking or terrible, irrigating
with effluent is disastrous and very dangerous. In this section, Pearce
also observes the concept of closed basins. He uses the Salton Sea and
the All American Canal as examples of the dangers of creating areas
where the rivers no longer reach the sea. Further, he explores the
questionable and expensive methods of drawing more water by seeding
clouds, using dew ponds, harvesting the fog, and desalination, distillation, and reverse osmosis. Pearce believes that better management of
water and avoiding wasteful uses will likely yield better and cheaper
results than the above methods.
The ninth section, When the Rivers Run Dry . .. We Try to Catch the
Rain, studies various water-gathering techniques. Pearce witnessed the
successes of water cellars used to catch rainwater in rural China. He
observed ponds constructed in India to catch monsoon water, slow the
run-off, and refill the aquifers. Check dams serve the same purpose.
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By slowing run-off flows, these techniques allow water to soak back into
the earth and recharge the aquifers below. Pearce witnessed entire
villages utilizing these social energy and water saving techniques.
Rainwater harvesting is a worldwide technology and Pearce notes that
most of the potential savings are occurring in rural Africa.
The tenth and final section, When the Rivers Run Diy... We Go with
the Flow, attempts to usher in a new way of thinking about water as the
world's most renewable resource. Pearce suggests that engineers try to
give rivers back their floodplains and work with the forces of nature,
rather than against them. Pearce notes that taming the rivers often
makes them more unruly and that if engineers do not give the rivers
more room, they will eventually take it for themselves. Pearce proposes
that cities become more porous. Cities should create drainage systems
that try to capture and store the water, rather than having it drain
quickly. Pearce advocates the theory of "more crop per drop" and recommends "drip irrigation," noting the innovation of using cheap plastic tubing in India which allows poor farmers to achieve greater yields
with less water. He advises that the world is in need of a "blue revolution" to escape the agricultural "green revolution." He indicates the
need for new solutions in agriculture, currently the greatest waste of
water on the planet-with cotton being the worst offender. There must
be reconsideration of where crops are grown. Rather than bringing
the water to agriculture, agriculture needs to occur where water is
available. Pearce implies that there should be concern regarding food
production for an increasingly populous world and bringing clean
drinking water to the world's poor. He recommends that, in an ever
uncertain greenhouse world, we need to learn how to ride the water
cycle, rather than replace it.
When the Rivers Run Dy manages to take the reader on a worldwide
journey to explore rivers, wetlands, aquifers, dams, canals, farms, and
regions that are critical to the planet's hydrological future. During this
journey, Pearce educates the reader on pressing issues that are of not
only local, but also of global importance. He combines examples of
problems with anecdotes of problem-solving. Pearce provides an unyielding global-view of the current state of the world's water. When the
Rivers Run Dry is an interesting and important read for anyone concerned about our hydrological future.
David Riddle

